Abstract. We will consider the definition of the degree r of geodesic mobility of a Riemannian manifold and will prove that the well-known results on the geodesic mobility are essentially local. In the last section of our paper, we will prove that the geodesic mobility of an n-dimensional closed, simply-connected Riemannian manifold with positive constant sectional curvature satisfies the identity r D .n C 1/.n C 2/=2, n 2.
INTRODUCTION
The solving of the problem of geodesic mapping of Riemannian manifolds was started by Levi-Civita (see [5] ) who studied the trajectory equivalence of dynamical systems. The definition of the degree of geodesic mobility of a Riemannian manifold was introduced by Sinyukov (see [12, p. 137 ], see [2, 8] , [11, p. 168] ) as a numerical characteristic of the cardinality of the geodesic class. The method for finding the degree of geodesic mobility is based on an analysis of the integrability conditions of fundamental equations of geodesic mappings (see [12, pp. 137-147] ). Interesting results of global geodesic mappings for special Riemannian manifolds are formulated in papers [1, [6] [7] [8] [9] [10] [11] .
In this paper, we will prove that the well-known results on the geodesic mobility are essentially local and that the geodesic mobility r of an n-dimensional closed, simply-connected Riemannian manifold with positive constant sectional curvature satisfies the identity r h Fn g IGFn g PGaPX
THE DEGREE OF GEODESIC MOBILITY
Suppose that FwY gG is an n-dimensional Riemannian manifold and r is the LeviCivita connection corresponding to the metric tensor g h Fg ij G, n ! P. The degree of geodesic mobility r of an n-dimensional Riemannian manifold FwY gG is the dimension of linear space of solutions of system of differential equations (2.1). The notion of geodesic mobility of a Riemannian manifold was introduced by Sinyukov (see [12, p. 137] , [8] ). From Sinyukov's theorem, we conclude that the ndimensional Riemannian manifolds of constant curvature and only these manifolds have the maximal degree r h Fn g IGFn g PGaP for n ! P.
On the other hand, an arbitrary Riemannian manifold has mobility no smaller than 1, because system (2.1) has at least one solution of the form h g for an arbitrary real constant on this manifold. Therefore, we can conclude that I r Fn g IGFn g PGaP for any n-dimensional Riemannian manifold FwY gG.
The result formulated in Sinyukov's theorem and other results on the geodesic mobility (see [11, pp. 147-149] ) are essentially local. For example, we consider an n-dimensional hyperbolic space, which is a Riemannian manifold FwY gG of constant negative curvature. In this case, we have r h FngIGFngPGaP. If we factorize hyperbolic space by a suitable discrete group of motions (see [13] ), we obtain a compact manifold of constant negative curvature.
It is well known (see [7] ) that on a compact Riemannian manifold with non positive constant curvature, any tensor field h F ij G satisfying the equations (2.1) has the trivial form h const ¡ g. Therefore, this manifold does not admit a "globally defined" non-trivial geodesic mapping, i. e. r h I. Finally, we can conclude that the number r h Fn g IGFn g PGaP is a local numerical characteristic of the cardinality of the geodesic class of a hyperbolic space. On the other hand, if we consider the number r as a global numerical characteristic of the cardinality of the geodesic class of a compact hyperbolic space, then r h I.
THE MAIN THEOREM
In this section, we shall prove the main proposition of our paper. If we suppose that ! j h e N f j , then we can rewrite the last equations in the following form r k ij h ! i g jk g ! j g ik Y which shows that S n admits a globally defined geodesic mapping because h F ij G is a tensor field globally defined on S n .
The number of independent components of the constant symmetric tensor e h Fe G is equal to Fn g IGFn g PGaP. Therefore, we can determine a sharp upper bound on the degree of geodesic mobility r as a global numerical characteristic of the cardinality of the geodesic class for a unit sphere S n . In addition, we recall that Hopf has shown (see [3, 4] ) that a closed, simply-connected Riemannian manifold 612 ELENA STEPANOVA AND MARIE CHODOROVÁ with constant sectional curvature 1 is necessarily isometric to the unit sphere S n , equipped with its standard metric. This finishes the proof.
